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Phenol and pyrldlnol derivatives as lusitropic agents. 

The present invention relates to the use of certain fused aryl derivatives as lusitropic agents 
5 in the treatment of cardiovascular diseases where there is a component of diastolic failure. 

WO 91/17987 discloses fused aryl derivatives as agonists of a cyclic AMP-dependent 
protein kinase. 

io It has now been found that these derivatives enhance myocardial relaxation i.e. have 
positive lusitropic activity and are therefore of use in the treatment of cardiovascular 
diseases where there is a component of diastolic failure. 

Accordingly in a first aspect the present invention provides the use of a compound of the 
is formula (1) : 




Formula (1) 

20 

or a pharmaceutical^ acceptable salt thereof, wherein : 
A is N or CH 
2 5 RP is OH or a bioprecursor thereof, 

R 1 is AOCO2H, P(X)(OH)(OR 2 ), SO2H, SO3H or 5-tetrazolyl or a bioprecursor thereof, 
AO is a single bond, CH 2 , CHF, CF 2 , CR3(OR 4 ), CO or C(OR 5 )(OR6), 

30 

R 2 is phenyl, C3_5cycloalkyl, C3_5cycloalkyl-C galley 1, or Ci_galkyl optionally 
substituted by Ci_4alkoxy, 

R 3 is H, methyl or ethyl, 

35 

R 4 is H or Ci.3alkyl, 

R5 and R 6 are each Ci^alkyl or together form a 1,2-ethanediyl group or 1,3-propanediyl 
group, 

40 

X is O or S and 
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Ar is 1-naphthyl optionally substituted in the 4-position by hydroxy or Ci-^alkoxy, 2- 
naphthyl optionally substituted in the 1-position by hydroxy or Ci.^alkoxy, 3-phenanthryl, 
9-phenanthryl, 2-quinolinyl, 4-quinolinyl T 3-thianaphthenyl or 2-benzofuranyl in the 
manufacture of a medicament having positive lusitropic activity, 

5 

In a second aspect the present invention provides a method of enhancing myocardial 
relaxation which comprises administering to a host in need thereof an effective amount of 
a compound of formula (1) as hereinbefore defined or a pharmaceutical^ acceptable salt 
thereof. 

10 

In a third aspect the present invention provides a method of treating cardiovascular disease 
where there is a component of diastolic failure which comprises administering to a host in 
need thereof an effective amount of a compound of formula (1) as hereinbefore defined or 
a pharmaceutically acceptable salt thereof. Examples of such diseases include congestive 
15 heart failure, angina, hypertension and cardiomyopathy (Kenakin el M-» J. Pharmacol. Exp. 
Ther. 1991,257, 1189-1197). 

Examples of compounds of the formula (1) and suitable substituent values are as disclosed 
in WO 91/17987. 

20 

Preferably R 1 is P(0)(OH)(OR 2 ) or a bioprecursor thereof as defined in WO 91/17987. 

Particular compounds of the formula (1) include : 

25 ethyl pivaIoylaxymethyI[fr(l^ 

6-(2-riaphmyl)-3-(5-tetrazolyl)pyridin-2(lH)-one, 

6-[2-(l-pentyloxy)naphthyl]-3^^ 

4^thoxy^-oxo-13,4^oxyphosphono[5,6-b]-7-(l-naphmyl)pyridine, and 
ethyl 2-methi«y-2-[6-(2-naph^ 

30. 

Compounds of the formula (1) can be prepared and administered as pharmaceutical 
compositions as described in WO 91/17987. 

The positive lusitropic effect of the compounds of the formula (1) can be demonstrated by 
3 5 measurement of cardiac muscle relaxation time in rabbit ventricle. 

Papillary muscles from the right ventricle of female Albino New Zealand rabbits were 
mounted in standard organ baths containing oxygenated Krcbs solution. One end of the 
muscle was connected to an isometric transducer which allowed recording of contractile 
40 force and its first derivative on chart recorders. Test compounds were added to the bath in 
a cumulative manner. Relaxation time was calculated as the time taken from peak tension 
to the point of half relaxation. At concentrations of 30-300 uM, and stimulation rates at 
0.5, 1 or 2 Hz, the following test compounds caused a 5-30% decrease in the relaxation 
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time indicating a positive lusitropic effect of use in the treatment of cardiovascular 
diseases where there is a component of diastolic failure as hereinbefore described. 

Compounds tested include: 

5 

emylpivaloyloxymemyl[6-(l-naphmyl)-2-oxo-^ 

6-(2-naphmyl)-3-(5-tetrazolyl)pyridin-2(lH)-one ? 

6-[2-(l-pentyloxy)naphthyl]-3^ 

4-ethoxy-4-oxo- 1 ,3,4-dioxyphosphono[5,6-b]-7-( 1 -naphthyl)pyridine, and 
i o ethyl 2-memoxy-2-[6-(2-naphmyl)-2-oxo- l,2-dihydro-3-pyridyl)propionate. 
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Claims : 

1 , The use of a compound of the formula (1) : 




Formula (1) 

xo or a pharmaceutically acceptable salt thereof, wherein : 
A is Nor CH 

r9 is OH or a bioprecursor thereof, 

R 1 is A°GX>2H, P(X)(OH)(OR 2 ). SO^H, SO3H or 5-tetrazolyl or a bioprecursor thereof, 
A<> is a single bond, CH 2 , CHF, CF 2 » CR 3 (OR 4 ), CO or C(OR5)(OR6), 

20 R 2 is phenyl. C 3 .5cycloalkyl, C3_ 5 cycloalkyl-Ci^a!kyl, or Ci.galkyl optionally 
substituted by Ci^alkoxy, 

R 3 is H, methyl or ethy l, 

25 R 4 is H or Ci^alkyl, 

r5 and r6 ^ each Ci^alkyl or together form a 1,2-ethanediyl group or 1,3-propanediyl 
group, 

30 X is O or Sand 

Ar is 1-naphthyl optionally substituted in the 4-position by hydroxy or Ci-galkoxy, 2- 
naphthyl optionaUy substituted in the 1-position by hydroxy or Ci_6alkoxy, 3-phenanthryl, 
9-phenanthryl, 2-quinolinyl, 4-quinolinyl, 3-thianaphthenyl or 2-benzofuranyl in the 
3 5 manufacture of a medicament having positive lusitropic activity. 

2. A method of enhancing myocardial relaxation which comprises 
administering to a host in need thereof an effective amount of a compound of formula (1) 
as defined in claim 1 or a pharmaceutically acceptable salt thereof. 

40 

3. A method of treating cardiovascular disease where there is a component 
of diastolic failure which comprises administering to a host in need thereof an effective 
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amount of a compound of formula (1) as defined in claim 1 or a pharmaceutically 
acceptable salt thereof. 

4. The use according to any one of claims 1 to 3 wherein is 
5 P(0)(OH)(OR 2 ) or a bioprecursor thereof. 

5. The use according to any one of claims 1 to 3 wherein the compound of 
the formula (1) is selected from : 

10 ethyl pivaloyloxymemyl[6-(l-naphmyl^ 

6-(2-naphmyl)-3-(5-tetra2»lyl)pyridin-2( lH)-one, 
6-[2Kl-pentyloxy)naphftyl]-3-(5-^^ 

4-ethoxy-4-oxo- 1 3»4-dioxyphosphono[5,6-b]-7-(l-naphthyl)pyridine T and 
ethyl 2-methoxy-2-[6-(2-naphthyl)-2-oxo- 1 ,2-dihydro-3-pyridyl]propionate. 
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